∆ρ/ρ 0 ~94% at 100 K at 34 kOe. For x=0 and 0.3 the structure is monoclinic with a suppression of metallicity. For x=0 the material is an ferromagnetic insulator. We observed a large increase in the coefficient of the linear term in specific heat with decreasing x. To our knowledge this is the first report of an electron doped manganite showing metal-insulator transition and ferromagnetism. 
Ferromagnetism and metal-insulator transition in this class of compounds have been reported earlier in the hole doped La 2-2x Sr 1+2x Mn 2 O 7 [1, 2] and La 2-2x Ca 1+2x Mn 2 O 7 (x>0.4) [3] . In Sr 2-x Nd 1+x Mn 2 O 7 [4] the resistivity shows a complex behavior but the material does not show any ferromagnetic transition. In all these compounds the magnetic and electrical properties are governed by Zener double exchange mechanism based on the mixed Mn 3+ /Mn +4 valence states [5] .
In this letter we report the magnetic, transport and electronic properties of the The reacted powder was then reground, pelletised, sintered for 15 hrs at 1450 0 C in oxygen flow, cooled down to 1050 0 C at 10 0 C/min kept for 10 hrs in oxygen flow, and cooled to room temperature at 10 0 C/min. The samples were characterized through X-ray diffraction (XRD) and energy dispersive X-ray microanalysis (EDX), and scanning electron microscope (SEM). The cell constants were calculated using the XLAT software for the tetragonal structure. The composition was found to be nearly identical to the starting composition within the accuracy of 3% of EDX. Electrical resistance and magnetoresistance was measured using the conventional 4-probe technique. The magnetoresistance (MR) was defined as ∆ρ/ρ 0 =(ρ(H=0)-ρ(H))/ρ(H=0). The magnetization was measured either using a Quantum Design SQUID magnetometer or by the Faraday method. Specific heat of these samples was measured using a home made semi adiabatic, heat pulse-type setup calibrated with copper standard with an accuracy of 4%. Figure 1 which has a well known tetragonal structure [3] . In this structure-type the Mn-O-Mn bonds are separated along the c-axis by R(Ca)O layers.
This causes the double exchange mechanism to be stronger in the a-b plane than out of plane, which makes the system quasi two-dimensional. This has interesting effects in the electronic and magnetic properties of the material. However, we observe that the highest metallic behavior is obtained when the system goes to the tetragonal phase. The behavior above the peak temperature is semiconducting and metallic below. We observe that the material with x=0.5 has a MR~60% at 4.2 K and 93.8% at 100 K. Figure This might give rise to the large deviation between T c and T p . [8, 9] . We believe that the two dimensional character of the system can play an important role in the enhancement of the density of states (DOS) at the Fermi level, which might be responsible for the large γ observed in our compounds. This point is elaborated in the next paragraph.
There is, however, an apparent anomaly in the composition with x=0 where γ, which is normally associated with the electronic contribution to the specific heat, is large though the material does not show metallicity down to 15 K. This is possibly due to magnetic phase separation in the system and is explained later.
In the perovskite manganites the five fold degenerate d-orbital of the manganese ion splits into a three fold degenerate t 2g and a two fold degenerate e g orbital in the oxygen octahedra due to the crystal field [9] . In addition, distortion of the oxygen octahedra can split the two fold degenerate e g level. In the hole doped samples the electrons in the e g orbital gets delocalised through Zener double exchange via an effective transfer integral t giving rise to conductivity and ferromagnetism. In a scenario where we have strong in plane versus out of plane anisotropy we have t x =t y >>t z . The monoclinic distortion of the unit cell will introduce an additional reduction in the symmetry, namely t x ≠t y . In our case the manganese are in Mn +2 /Mn +3 states with an e g band which is slightly (~7.5%) more than half filled. To understand qualitatively the effect of two dimensionality on the DOS we have calculated the tight binding DOS for two dimensional (2D) and three dimensional (3D) electronic system neglecting the Coulombic repulsion between electrons and assuming some parameters only to illustrate the point made below. The result is shown in figure 6 . It is observed that the DOS is greatly enhanced in the 2D case (where t x =t y =t>>t z ) compared to 3D (where t x =t y =t z =t) near half filling of the band. The 2D DOS for t x ≠t y is also shown in figure 6 . We see that the splitting of the Van Hove singularity at the half filling of the band in two-dimensional systems can greatly enhance the DOS in the monoclinic structure for certain fillings of the band. This is likely to be the possible reason
for the large increase of DOS in x=0.3 compared to x=0.5.
The apparent anomaly in γ for the composition with x=0 is possibly due to magnetic phase separation in the system. Neutron diffraction studies in manganite samples have shown since long back that many of the hole doped manganite go into a mixture of ferromagnetic and antiferromagnetic (or canted antiferromagnetic) phase [10, 11] . We observe here that the magnetization at low temperatures ( fig. 4 ) is much smaller in the sample with x=0 than for the samples with x=0.3 and 0.5 both at 1500 Oe and at 85 Oe.
Thus possibly the sample with x=0 segregates into a mixture of ferromagnetic and antiferromagnetic phases with unconnected ferromagnetic clusters embedded in a antiferromagnetic matrix. In this situation the bulk heat capacity of the sample would include a large electronic contribution to the heat capacity associated with the ferromagnetic clusters which are metallic but electrical behavior of the sample would be insulating due to the lack of a percolating conducting path. Battle et al [12] One of the authors (PR) would like to thank Srikantha Sil for pointing out the role of two-dimensionality in the DOS in these system. The authors would also like to thank S.B.
Roy for his help regarding SQUID measurements. 
